Inhibition of progesterone synthesis and cAMP accumulation in small bovine luteal cells by a low molecular weight component of bovine follicular fluid.
Follicular fluid from large follicles of cows was extracted with charcoal and filtered through an Amicon XM-50 membrane. The XM-50 filtrate was further fractionated on a column of Fractogel TSK HW-40 (s) using Krebs-Ringer-phosphate buffer (1/100th dilution), pH 7.2, as an eluant. Two fractions (1 and 2) were obtained. Inhibition of progesterone secretion by small luteal cells was associated with the XM-50 filtrate and Fraction 2. Whole follicular fluid, the XM-50 retentate and Fraction 1 had no significant inhibitory activity. Fraction 2, which contained about 1/100,000th of the original follicular fluid proteins, inhibited the LH- or (Bu)2cAMP-induced progesterone production during a 2-h incubation. This inhibition was dose-dependent. Fraction 2 also inhibited LH-induced cAMP accumulation, but did not affect the conversion of pregnenolone to progesterone or the basal progesterone production. The molecular weight of the inhibitory factor was estimated to be less than 10,000 and its ability to inhibit steroidogenesis was lost after digestion with protease but retained after heating for 60 min at 75 degrees C. These results demonstrate that bovine follicular fluid contains a heat-stable factor likely to be a polypeptide and which suppresses the steroidogenic response of small luteal cells to LH. The action of this inhibitory factor could involve both an inhibition of the LH-induced synthesis of cAMP and an inhibition of the action of cAMP.